Deafness is a condition with so serious a hearing loss that perception of spoken language by primary auditory means is impossible, even with the strongest amplification equipment, such as powerful individual hearing aids. Instead, the primary means for language perception is the visual channel, for example, speech reading. Through speech reading, however, it is impossible to achieve a complete image of the spoken language input because speech is visible only for approximately 40% of all phonemes (Davis & Silverman, 1978) .
In the Netherlands we speak of deafness in cases where the mean hearing loss of the better ear exceeds of 80 dB. Occurrence of this condition very early in life (before or soon after birth), is called prelingual deafness. The process of language development is threatened to a great extent by the fact that the deaf child has little or no access to the spoken language input. Consequently, in many families with deaf children, communicative compensation takes place; deaf children rely for a prolonged period on gestural communication with their environment. After a while, this gestural communication can become so sophisticated that basic linguistic structures emerge (Goldin-Meadow & Mylander, 1990) . For more than 2 centuries a debate took place in deaf education about whether this gestural communication should be avoided and all efforts put in rehabilitation through the fitting of hearing aids and the implementation of speech and hearing training, or if this latter approach should in some way be supplemented by the use of gestures and signs (Tellings, 1995) .
During the main part of this century, education for deaf children in the Netherlands essentially consisted of oral education. Speech, speech reading, and the use of residual hearing were emphasized to such an extent that the use of manual communication became more or less a taboo (Van Uden, 1970) . In the late seventies and early eighties, many parents, deaf adults, and professionals became convinced that the oral approach was too one-sided for most deaf children. Early, fluent, and rich communication between parents and deaf child, a precondition for subsequent language development, was almost impossible if one had to rely solely on an input of spoken language. Therefore, signs were reintroduced in most institutes for the deaf in our country. Parents (Harder & Knoors, 1987) .
In the 1980s, research started on these communication systems. As in other countries, researchers soon found out that these systems in fact constitute a sign language, in our case Sign Language of the Netherlands (SLN) . By now, we have some knowledge about the structural aspects of SLN (Bos, 1994; Coerts, 1991; Schermer, 1990) and about the way in 32 which this language is acquired under normal (Coerts & Mills, 1994) (Knoors, 1992 (Knoors, , 1994 (Prinz & Strong, 1998) . This claim is theoretically substantiated by several arguments.
One line of reasoning is that deaf children will improve their reading proficiency in bilingual contexts because of the transfer of knowledge and abilities in sign language to written language. Frequent referral is made to theories about linguistic interdependence (Cummins, 1976 (Cummins, , 1999 Verhoeven, 1994) . These theories state that the level of proficiency in the second language is positively related to the attained level of proficiency in the first language. Recently, several authors have indicated that these theories are often misinterpreted in the field of deaf education (Knoors, 1993; Mayer & Wells, 1996) . For example, although there is substantial evidence that transfer between two languages can happen because of a common underlying proficiency (Bossers, 1991; Snow, Cancino, de Temple, & Schley, 1991) , Cummins (1999) Goldinger (1994) . The dual-route theory (Castles & Coltheart, 1993; Coltheart, 1980) (Perfetti, 1985 (Stanovich, 1986 (Paul, 1996) .
Deaf Schaper (1990, 1991) (1986) found that most young deaf children use a visual strategy to remember pseudowords, but that 45% of the 12-year-olds use an articulatory strategy.
Schaper ( 1990, 1991 ) Conlin and Paivio (1975) came to the same conclusion. They used a paired-associate task in which the subjects got to see two words during 4 seconds. After that, only the first word of the pair was shown, and the participants had to recall the other word. The deaf students were better at recalling high-imagery words with a sign language equivalent. Odom, Blanton, and McIntyre (1970) investigated the effect of signability on word recall. In their experiment participants had to recall which word belonged to which number. Their performance was better in the case of words with a sign language equivalent.
Another study demonstrating the use of sign decoding is that of Stoefen-Fisher and Lee (1989) . They showed the effect of graphic representation of signs on word identification. Participants were shown written words. In one condition the written word was accompanied by a graphic representation ; in the other condition it was not. After the words were shown, participants had to recall the words they had seen. The written form of the words was unknown before the study started, although the meaning of the words was known. Words that were accompanied by a graphic representation were recognized better than words that were not. These results showed that the use of signs affects word identification of written words.
In the Netherlands, few studies have been done on the role of signs in word recognition of the deaf. Pijfers (1989) investigated whether Dutch deaf children (ages [3] [4] [5] [6] [7] [8] Table 2 ).
Wilcoxon signed ranks analyses of accuracy, irrespective of training period, training condition, and list of words, showed a significant increase, Z = -2.07, p < .05, in accuracy between pre-and posttest. On average, five words more were identified in the posttest than in the pretest. Table 3 shows the results for the separate training periods. Pre-and posttests differed significantly in Training Period 1 and 2, Z = -1.76, p < .05 and Z = -2.07, p < .05, respectively.
The pooled training sessions were also analyzed for effects on speed of responding. The participants responded 1.1 seconds faster in the posttest than in the pretest. This difference was statistically significant, Z = -2.79, p < .01. The pre-and posttests differed significantly in the first and third training periods, Z = -3.11, p = .001 and Z = -1.85, p < .05, respectively. The response times in the posttest were shorter than in the pretest (see Table 4 ).
So far, effects for general training have been reported irrespective of training condition. The training periods had an overall significant positive effect on word recognition, both with respect to accuracy and speed. If we look at the three training periods separately, the accuracy of word recognition increased significantly in Training Periods 1 and 2, whereas the speed improved significantly in Training Periods 1 and 3. Analysis of the individual achievements showed that the number of individual children scoring higher in accuracy in the posttest in the speech only condition was 6, 6, and 5 for the respective three training periods, whereas the numbers in the speech plus sign condition were 8, 11, and 9, respectively. Looking at the speed, we found that 12, 7, and 10 children, respectively, performed faster in the posttest than in the pretest for the speech only condition, and 13, 3, and 8 children, respectively, in the speech plus signing condition. These results show that, first, not all 14 children profited from the training. Second, more children in the speech plus signing condition than in the speech only condition were responsible for the significant average improvement in accuracy. Third, the significant improvement in speed of responding, irrespective of training condition, was reflected in the approximately even numbers of children in the speech only and speech plus signing condition who improved in speed of responding between pre-and posttest.
The kinds of errors made by the children was studied last. The respective mean numbers of semantic errors, phonological errors, and nonsense errors were 3.9 (SD = 2.6), 3.0 (SD = 2.2), and 3.1 (SD = 2.7). Post Pijfers's (1989) study, participants recognized words more accurately as real words when they knew the corresponding sign than when they only knew the pronunciation of the word. In the recall tasks from Bonvillian (1983), Conlin and Paivio (1975) , and Odom et al. (1970) , words with a sign equivalent were remembered more accurately than words without a sign equivalent.
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